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Specification 

1. Title of the Invention 

An electric- fan control unit for engine 

2 , Claims 

(1) An electric-fan control unit for engine for controlling 
an electric fan operative to blow air on a radiator, 

the control unit operating to control the air blow from 
the electric fan according to a judgment criterion previously 
def inedbasedonat least cooling water temperature, and designed 
to suspend said air blow control for a given time period after 
engine start . 
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(2) An electric- fan control unit for engine for controlling 
an electric fan operative to blow air on a radiator, 

the control unit operating to control the air blow from 
the electric fan according to a judgment criterion previously 
defined based on at least cool ing water temperature , and designed 
to change said judgment criterion according to a history of 
the cooling water temperature. 

(3) An electric- fan control unit for engine as claimed in 
Claim 2, further comprising judgment -criterion changing means 
designed to shift the judgment criterion to an electric-fan 
disabling mode for a given time period after engine start. 

3 . Detailed Description of the Invention 

[Industrial Field of Application] 

The present invention relates to an electric -fan control 
unit for engine . 

[Prior Art] 

Automotive vehicles including a water cooled engine are • 
generally provided with a radiator for cooling an engine cooling 
water, and an electric fan for blowing air on the radiator. 
Furthermore, the automotive vehicles are also provided with 
an electric- fan control unit for providing an ON/OFF control 
of the electric fan or for controlling the amount of air blow 
according to the temperature of the cooling water, or the lilce 
(hereinafter, such a control will be referred to as ^'air blow 
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control" ) . 

Such an electric- fan control unit is basically designed 
to provide the air blow control based on the cooling water 
temperature sensed by a water temperature sensor. Specific 
examples of the known electric-fan control unit include: an 
electric-fan control unit adapted to turn on or off the electric 
fan depending upon whether the cooling water temperature is 
higher than a reference value or not; an electric -fan control 
unit provided in conjunction with a plurality of electric fans 
and adapted to turn on one of the electric fans when the cooling 
water temperature exceeds a first reference value or to turn 
on all the electric fans when the cooling water temperature 
exceeds a second reference value; an electric -fan control unit 
adapted to vary the rotational speed of the electric fan 
according to the cooling water temperature (see, 
JP-A-60-75715) ; and the like. The water temperature sensor 
is normally disposed in a manner to face a cooling- water 
discharge passage connected to a cooling-water discharge port 
of a water jacket . There is also known an electric -fan control 
unit adapted to provide the air blow control taking into 
consideration not only the cooling water temperature but also 
a time-related change rate of the cooling water temperature, 
an engine load or the like. 
[Problems to Be Solved by the Invention] 

However, the following problems are encountered by the 
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automotive vehicles provided with the electric - fan control unit 
adapted to provide the air blow control based on at least the 
sensed value given by the water temperature sensor. In a case 
where the engine is deactivated and is immediately restarted 
before the engine is sufficiently cooled (hereinafter, referred 
to as "restart of hot engine") , there may occur a transitory 
phenomenon that the electric fan is abruptly brought into 
activation immediately after the restart of the engine but is 
soon deactivated (hereinafter, referred to as "phenomenon of 
immediate rotation of electric fan after engine restart" ) . The 
phenomenon entails the production of noises which cause driver 
discomfort . 

Under circumstances where, for example, the vehicle is 
running on a congested road in summer so that the engine is 
prone to overheating (time involving the fear of overheating) , 
the conventional electric-fan control units mentioned above, 
which are adapted to provide the air blow control based on the 
cooling water temperature, have a tendency to be too slow in 
coping with the overheating. 

The invention is directed to a solution to the above 
problems of the prior art. It is an object of the invention 
to provide an electric-fan control unit for engine which is 
adapted to prevent the occurrence of the phenomenon of immediate 
rotation of electric fan after engine restart, the phenomenon 
encountered by the electric fan at the time of restart of hot 
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engine, and which is adapted to prevent the occurrence of 
overheating during the time involving the fear of overheating. 
[Means for Solving the Problems] 

The inventors infer that the phenomenon of immediate 
rotation of electric fan after engine restart encountered by 
the electric fan at the time of restart of hot engine may be 
attributed to the following causative factor. 

That is, when the engine is deactivated, a water pump 
is also deactivated so that the cooling water in a cooling system 
stops circulating. For some time afteirwards, the engine is 
maintained at high temperatures due to the heat capacity thereof 
so that the cooling water dwelling in the water j acket is heated. 
However , the cool ing water present external ly of the water j acket 
(mostly present in the radiator) is quickly cooled and hence, 
the average temperature of the cooling water in the overall 
cooling system decreases quickly. When the engine in this state 
is restarted (restart of hot engine) , the water pump is activated 
so that the cooling water thus heated in the water jacket is 
discharged to the cooling-water discharge passage. 
Accordingly, the water temperature sensor senses such a high 
temperature of the cooling water that the electric fan is turned 
on. However, the cooling water having dwelled in the water 
jacket is passed through the neighborhood of the water 
temperature sensor in a relatively short time. Hence, the 
temperature of the cooling water sensed by the water temperature 
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sensor soon returns to a normal level. On the other hand, the 
electric fan is turned off unless the average temperature of 
the overall cooling water is not particularly high. Thus occurs 
the phenomenon of immediate rotation of electric fan after engine 
restart . 

A first aspect of the invention is accomplished based 
on the above inference. The first aspect of the invention for 
achieving the above object provides an electric -fan control 
unit for engine for controlling an electric fan operative to 
blow air on a radiator, the control unit operating to control 
the air blow from the electric fan according to a judgment 
criterion previously defined based on at least cooling water 
temperature, and designed to suspend the air blow control for 
a given time period after engine start. 

In the time period involving the fear of overheating, 
there may occur a phenomenon of increase in the time- related 
average of the cooling water temperature or of increase in the 
frequencies of extremely elevated cooling water temperatures. 
Since these phenomena are reflected in the history of the cooling 
water temperature, the inventors thought it possible to 
retrospectively grasp the presence of circumstances likely to 
cause the overheating from the history of the cooling water 
temperature . 

A second aspect of the invention is accomplished based 
on such contemplation. The second aspect of the invention for 
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achieving the above object provides an electric -fan control 
unit for engine for controlling an electric fan operative to 
blow air on a radiator, the control unit operating to control 
the air blow from the electric fan according to a judgment 
criterion previously defined based on at least cooling water 
temperature, and designed to change the judgment criterion 
according to a history of the cooling water temperature. 

A third aspect of the invention provides the electric -fan 
control unit for engine according to the second aspect thereof, 
the control unit further comprising judgment -criterion 
changing means designed to shift the judgment criterion to an 
electric-fan disabling mode for a given time period after engine 
start . 

[Advantage of the Invention] 

According to the first aspect of the invention, when the 
hot engine is restarted, the air blow control for the electric 
fan based on the cooling water temperature is suspended for 
the given time period immediately after the restart of the engine 
During this time period, the cooling water heated while dwelling 
in the water jacket is passed through the neighborhood of the 
water temperature sensor. When the air blow control for the 
electric fan is restarted, therefore, substantially the average 
temperature of the cooling water in the overall cooling system 
may be detected. This results in the prevention of the 
occurrence of the phenomenon of immediate rotation of electric 
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fan after engine restart and thence, in the prevention of the 
noise production accompanying the phenomenon- This also 
obviates unwanted cooling of the cooling water so that the 
warm-up of the engine is expedited. Consequently, the 
vaporization/atomization of a fuel is accelerated. 

According to the second aspect of the invention, the 
history of the cooling water temperature is acquired such that 
the presence of the circumstances likely to cause the overheating 
may be detected based on the history. Furthermore, the 
arrangement is made such as to permit the judgment criterion 
to be shifted. In the event of the circumstances likely to 
cause the overheating, therefore, such circumstances may be 
promptly eliminated by shifting the judgment criterion to a 
mode to operate the electric fan in a manner to, for example, 
turn on or off the electric fan based on a lower reference 
temperature . In consequence , the occurrence of the overheating 
can be avoided. 

According to the third aspect of the invention, the same 
advantages as those of the second aspect thereof may be attained . 
Furthermore, when the hot engine is restarted, the judgment 
criterion is shifted to a mode to deactivate the electric fan 
for the given time period. In this mode, for example, the 
electric fan is turned on or off based on a higher reference 
temperature. Thus is prevented the occurrence of the 
phenomenon of immediate rotation of electric fan after engine 
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restart, the phenomenon caused by the cooling water heated while 
dwelling in the water jacket. This further leads to the 
prevention of the noise production accompanying this phenomenon . 
In addition, the unwanted cooling of the cooling water is 
prevented so that the vaporization/atomization of the fuel is 
expedited. 
[ Embodiment s ] 

A preferred embodiment of the invention will be 
specifically described as below. 

As shown in Fig. 2, a water cooled engine 3 is disposed 
substantially centrally of an engine room 2 of an automotive 
vehicle 1, the engine 3 provided with a cooling system C. 
Disposed forwardly of the engine room 2 is a radiator 4 
constituting a part of the cooling system C. Disposed 
rearwardly of the radiator 4 is an electric fan 5 for forcibly 
applying air blow to the radiator 4 . 

In the cooling system C, as shown in Fig. 1, a cooling 
water is circulated in a manner that the cooling water in a 
water jacket 6 formed in the engine 3 is supplied to the radiator 
4 via a cooling-water discharge passage 7, whereas the cooling 
water cooled in the radiator 4 is returned to the water jacket 
6 via a cooling-water return passage 8. The cooling-water 
return passage 8 is provided with a water pump 9 for effecting 
such a circulation of the cooling water. 

The cooling- water discharge passage 7 is provided with 
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a water temperature sensor 11 comprising a resistance 
thermometer 11a. The cooling-water discharge passage is 
further provided with a thermostat 13 in case that the engine 
3 may be overcooled when the cooling water temperature is low. 
The thermostat causes the cooling water to flow from the 
cooling-water discharge passage 7 to the cooling-water return 
passage 8 via a cooling-water bypass 12. 

The vehicle is provided with a battery 15 for supplying 
electric power to a variety of electrical elements thereof. 
The electric power of the battery 15 is supplied to the variety 
of electrical elements 18 via a first conductor 17 with an 
ignition switch 16 interposed therein; to the electric fan 5 
via a second conductor 21 with a power transistor 19 interposed 
therein; and to a control unit 23 via a third conductor 22 . 

The control unit 23 is connected to the resistance 
thermometer 11a of the water temperature sensor 11 via a fourth 
conductor 24 . An arrangement is made such that the temperature 
of the cooling water in the cooling-water discharge passage 
7 is determined by sensing the electrical resistance of the 
resistance thermometer 11a. The control unit 23 is also 
connected to a base of the power transistor 19 via a fifth 
conductor 25. The control unit is adapted to turn on or off 
the electric fan 5 by applying a voltage to the base, as required, 
for bringing a collector-emitter line of the power transistor 
19 or the second conductor 21 into or out of conduction. The 
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control unit 23 is further connected to a ground-side terminal 
(negative terminal) of the ignition switch 16 via a sixth 
conductor 26. The detection of on/off of the ignition switch 
16 is accomplished by sensing the voltage at the ground-side 
terminal of the ignition switch 16. 

The control unit 23 is equivalent, to an electric-fan 
control unit set forth in Claims 1 to 3 of the invention- The 
control unit is designed to control the air blow from the electric 
fan 5 based on input information including the cooling water 
temperature and the on/off of the ignition switch. According 
to a flow chart shown in Fig. 3, the following description is 
made on a control method for air blow control taken by the control 
unit 23 . 

Briefly, the air blow control is carried out as follows. 
At Steps #1 to #3, the control unit retrieves the cooling water 
temperature Tw and the on/off of the ignition switch 16, based 
on which the control unit determines whether it is just after 
the start of the engine (within the lapse of 10 seconds from 
the start of the engine) or not, and whether the engine 3 is 
prone to overheating or not. 

(1) If it is just after the start of the engine (within 
the lapse of 10 seconds) , the control unit executes a routine 
for disabling the electric fan 5 represented by Steps #4 to 
#8 in order to prevent the electric fan 5 from encountering 
the phenomenon of immediate rotation of electric fan 5 after 
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engine restart, as described in the section ''Problems to Be 
Solved by the Invention" of the specification. Specifically, 
the control unit executes the routine including the higher 
reference temperature (judgment criterion) , based on which the 
electric fan 5 is to be turned on or off, 

(2) If it is not just after the start of the engine (after 
the lapse of 10 seconds) and it is also determined that there 
exists no fear of overheating, the control unit executes the 
above routine for disabling the electric fan (Steps #4 to #8) 
in order to enhance the fuel efficiency. 

(3) During the time period involving the fear of 
overheating, on the other hand, the control unit executes a 
routine for activating the electric fan represented by Steps 
#9 to #13 in order to prevent the occurrence of overheating. 
That is, the control unit executes the routine including the 
lower reference temperature (judgment criterion) , based on 
which the electric fan 5 is to be turned on or off. 

At Step #1, the cooling water temperature Twand the on/of f 
of the ignition switch 16 are retrieved. 

At Step #2 , determination is made as to whether 10 seconds 
have elapsed from the start of the engine or not. The judgment 
is made by counting the elapsed time from time when the voltage 
at the ground-side terminal of the ignition switch 16 is shifted 
from 0 to a positive value and then by determining whether the 
counted value is greater than a time period of 10 seconds or 
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not . If it is determined at Step #2 that it is within the lapse 
of 10 seconds from the start of the engine (YES) , the routine 
for disabling the electric fan (Steps #4 to #8) , to be described 
hereinlater, is executed in order to prevent the occurrence 
of the phenomenon of immediate rotation of electric fan after 
engine restart, as described in the section "Problems to Be 
Solved by the Invention" of the specification. 

If, on the other hand, it is determined at Step #2 that 
more than 10 seconds have elapsed from the start of the engine 
(NO) , the control flow proceeds to Step #3 to determine whether 
or not the cooling water temperature Tw has exceeded a previously- 
defined overheat judgment reference temperature Tws in the last 
3 0 minute period (see Fig. 4) . The embodiment regards the last 
30 minute period involving an event of Tw>Tw5 as the time involving 
the fear of overheating. Specifically, an elapsed time from 
the last event of Tw>Tw5 is counted, so that the occurrence of 
the event of Tw>Tw5 within the last 3 0 minute period may be 
determined based on whether the counted time is not more than 
30 minutes or not. The aforesaid time count is reset at each 
event of Tw>Tw5 so as to start another counting cycle. However, 
in a case where it is determined at Step #2 that 10 seconds 
have not elapsed from the start of the engine, the time count 
is not reset even if the cooling water temperature Tw retrieved 
during the present counting cycle is in excess of Tws- Such 
an approach is taken in order that when the hot engine is restarted. 
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the temperature of the cooling water heated as dwelling in the 
water jacket 6 may not be used as information for determination 
on the presence of the circumstances likely to cause the 
overheating . 

It is noted here that the control unit 23 basically 
continues to provide the control even when the engine is 
deactivated. At Step #3, therefore, the determination on the 
occurrence of the event of Tw>Tw5 within the last 30 minute period 
is made regardless of the deactivation or operation of the engine 
3. Hence, even in a case where the engine 3 is temporarily 
deactivated, the history of the cooling water temperatures prior 
to the deactivation of the engine, which is the information 
concerning the overheating, is carried over after the engine 
is restarted. 

If it is determined at Step #3 that the event of Tw>Tw5 
has occurred within the last 3 0 minute period (YES) , or that 
there exists the fear of overheating, the routine for activating 
the electric fan (Steps #9 to #13) to be described hereinlater 
is executed in order to prevent the occurrence of overheating. 

On the other hand, if it is determined at Step #3 that 
there has occurred no event of Tw>Tw5 within the last 3 0 minute 
period (NO) , the time period involves no fear of overheating 
and hence, the routine for disabling the electric fan (Steps 
#4 to #8) is executed in order to maintain the cooling water 
temperature at a relatively high level for enhancing the fuel 
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efficiency. 

The routine for disabling the electric fan (Steps #4 to 
#8) will be described as below. 

At Step #4 , determination is made as to whether the cooling 
water temperature Tw is higher than an electric-fan activation 
temperature Twi or not. At Step #5, determination is made as 
to whether the cooling water temperature Tw is lower than an 
electric -fan deactivation temperature Tw2 or not . Based on the 
comparison results, the cooling temperature is determined to 
be Tw>Twi, Tw<Tw2/ or Tw2^Tw^Twi. Incidentally, the relations 
among Twi, Tw2 and Twa are shown in Fig. 4. 

If Tw>Twi (YES at Step#4) , the control flowunconditionally 
proceeds to Step #7 which is executed to turn on the electric 
fan 5 (and also to hold the electric fan in the ON state) . 

If Tw<Tw2 (NO at Step #4 and YES at Step #5) , the control 
flow unconditionally proceeds to Step #8 which is executed to 
turn off the electric fan 5 (and also to hold the electric fan 
in the OFF state) . 

If Tw2^Tw<Twi (NO at Step #4 and NO at Step #5) , then the 
control flow proceeds to Step #6 to determine whether the 
electric fan 5 is turned on or not. If the electric fan 5 is 
in the ON state (YES) , Step #7 is executed so as to hold the 
electric fan in the ON state. If the electric fan 5 is in the 
OFF state (NO) , Step #8 is executed so as to hold the electric 
fan in the OFF state. Accordingly, there occurs hysteresis 
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wherein during the rise of the cooling water temperature Tw 
from a low level , the electric fan 5 is turned on at the occurrence 
of the event of Tw>Twi whereas during the subsequent fall of 
the cooling water temperature Tw, the electric fan 5 is turned 
off at the occurrence of the event of Tw<Tw2. Thus is prevented 
hunting . 

When such a routine for disabling the electric fan is 
executed, the cooling water temperature Tw is substantially 
maintained in the range of Tw2 to Twi so that the cooling water 
temperature Tw is maintained at relatively high levels. In 
consequence, the fuel efficiency may be enhanced. At the time 
of the restart of hot engine, the occurrence of the phenomenon 
of immediate rotation of electric fan after engine restart may 
be avoided. It is noted that after the execution of Step #7 
or Step #8, the control flow returns to Step #1. 

Now, the routine for activating the electric fan (Steps 
#9 to #13) will be described as below. 

The routine for activating the electric fan is based on 
the same control logic as that of the aforementioned routine 
for disabling the electric fan. Since Steps #9 to #13 correspond 
to Steps #4 to #8, respectively, the description of each of 
the steps is dispensed with . The following description focuses 
only on differences. 

In the routine for activating the electric fan, as shown 
in Fig. 4, the electric- fan activation temperature Tw3 and an 
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electric-f andeactivationtemperature Tw4 are set at lower levels 
than in the routine for disabling the electric fan (Twi, Tw2) / 
respectively . 

As a result, when the routine for activating the electric 
fan is executed, the cooling water temperature Tw is 
substantially maintained in the range of Tw4 to Tw3/ so that 
the cooling water temperature Tw is maintained at relatively 
low levels. Thus, the occurrence of overheating during the 
time period involving the fear of overheating may be prevented. 

The embodiment is arranged such that the occurrence of 
the phenomenon of immediate rotation of electric fan after engine 
restart is prevented by executing the routine for activating 
the electric fan. However, an alternative arrangement may be 
made such that the electric fan 5 is forcibly turned off for 
a given time period (10 seconds) after the start of the engine 
thereby preventing the occurrence of the phenomenon of immediate 
rotation of electric fan after engine restart . Such an approach 
provides for the reduction of energy loss. 

4. Brief Description of the Drawings 

Fig. 1 is a diagram showing an arrangement of a system 
including an engine and a cooling system, the system provided 
in an automotive vehicle including an electric-f an control unit 
according to the invention; 

Fig. 2 is a perspective view showing an engine room of 
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the automotive vehicle including the electric- fan control unit 
according to the invention; 

Fig. 3 is a flow chart illustrating a control method taken 
by the control unit for controlling air blow; and 

Fig . 4 is a chart representing relations among an overheat 
judgment reference temperature, an electric -fan activation 
temperature and an electric -fan deactivation temperature used 
in the air blow control . 

C: COOLING SYSTEM, 1: AUTOMOTIVE VEHICLE , 2: ENGINE ROOM, 
3: ENGINE, 4: RADIATOR, 5: ELECTRIC FAN, 6: WATER JACKET, 7: 
COOLING- WATER DISCHARGE PATH, 8: COOLING- WATER RETURN PATH, 
11: WATER TEMPERATURE SENSOR, 19: POWER TRANSISTOR, 23: CONTROL 
UNIT 



18 



FIG. 1 

23: CONTROL UNIT 
4 : RADIATOR 

FIG. 3 
START 

#1 : RETRIEVE COOLING WATER TEMPERATURE Tw AND ON/OFF OF IGNITION 
SWITCH 

#2: 10 SECONDS ELAPSED FROM ENGINE START? 

#3: LAST 3 0 MINUTE PERIOD INVOLVES AN EVENT OF Tw>TW5? 

#4 : Tw>Twi? 

#5: TW<TW2? 

#6: FAN IN ON STATE? 

#7: FAN TURNED ON 

#8: FAN TURNED OFF 

#9: Tw>TW3? 

#10: Tw<Tw4? 

#11: FAN IN ON STATE? 

#12 : FAN TURNED ON 

#13 : FAN TURNED OFF 

RETURN 

FIG. 4 

7Ki&: WATER TEMPERATURE 
ON 
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if 

:ty : OFF 

:t'—y<—\i^hMlkf^z time involving fear of overheating 

ii^H#: normal conditions 

t — h^Jl^S^M: overhat judgment reference 
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PURPOSE:To keep off the occurrence of any rotational phenomenon just after starting as well as to 
prevent a noise from occurring by controlling the air blast of an electric fan in accordance with a 
criterion being preset on the basis of cooling water temperature, while stopping this blast control as long 
as a specified period after engine starting. 

CONSTITUT!ON:An electric fan 5, performing an air blast forcibly to a radiator 4, is set up at a back 
side of this radiator 4. A water temperature sensor 1 1 consisting of a resistance type temperature 
sensing element 1 1 a is installed in a cooling water drain passage 7. A control unit 23 Is connected to 
the temperature sensing element 1 1a of the water temperature sensor 11 via a fourth conductor 24. 
and it electrically conducts or interrupts a second conductor 21, thereby turning the electric fan 5 on or 
off. Using a cooling water temperature and on-off operation of an ignition switch as input infonmation, 
blast control over the electric fan 5 takes place. If it is just after engine starting (within 10 seconds), the 
electric fan 5 is stopped. Thus, any rotational phenomenon immediately after starting of the fan can be 
prevented from occurring. 



Abstract 



Data supplied from the esp@cenet database - 12 



./abstract?C Y=ep&LG=en&PNP=JP4 13281 8&PN=JP4 13281 8&CURDRAW= 1 &DB=PAJ402/08/23 



® B 4: a ^ It ( J p) ® 1^ Iff- ta m -Hi: m 

®^ii4trF^^ (A) ^4-132818 

SSfeSlJE-^ frf^SS*-^ ^fi!c 4 ^( 1992) 5 ^ 7 B 

A 7049-3 G 
3 10 B 8109— 3G 

3 10 Q 8109-3G 



(§)1f ]^ ^2-256045 

@ffi @ ^2(1990)9^ffiB 













fa m 








m 








m. m 






®m 










9k X it- 






@^ 






?S 




S ^ 


mm^^ti^m'^^mi^ 3 # i 




®ai 




A 


-7- 




^ ^ tt 


jj:M%^^m^mwm, 3 » 1 ^ 








A 




1± 


W iL St 


^1-l:& 





©Int.CL* 

F 01 P 7/04 
F 02 D 45/00 



m m 

»*ffih-r * i *c L c i: * t -r 5 ^ > y 

C3)ai;ligi2«cE«$*i-^j:.>5^>©m»7 r 



* > IMC J: ^ T 4ft as * ti « )fri9I*fiflE: I- « ^ "C^ 



SC<«MI8 6 0 - 7 5 7 1 5 ^^IRfitjR)C^-j&<jQ 

X. y >36<+i^ic?fr«i*n-r Ottilia ujtv i; > 

ttity-^^ jc> > it<9l^ it^ ti^ t O * " ^ 
tcS, L*^Ltt*<fi>; ^ * - ^ 9 h^C^ 



?SG3¥4-132818 (2) 
3). 3: > >feftia'(ftfc. 'aft 7 T >**55.«[sJ 

icLiit:*;). s^sarff ±"r ^ 1 /i-iatto 

-:fi^xafcatt«l*-f7tt -k -? M LfcJ::Ea*0« 
t£ * o-Cx aSUS feft^ ^ « 

ft^T^^ttift-^Sx^i; >o«ft7 r >««5E 
aicfcw^r . il^tz< t t>/^^;icafltc»-rf>^T^ 

«»*fTtt^-:&. x>-:;>*frlb«-snM(i. 
(ctt. >ftJv?jcafltto^aBtt¥i^*<»< ^-'/io, 

tt7 T *x> ><Z>«ft7 T vftliPis 



«tt7 r VOaJRtt»*<SW* n/t i ^ *cll. ?^ 
fit ± «: © ^ o a « fiat**!* ilJ * n i 

«Ki&(Z>Jt£&jd<K»jL$ ti&. i^^;^ 
3(5 2 Ht^-Ti -3 ic, ©ftac I ©Jt>i^>x^- 
i> > 3 rtrrjBlSc^nfcCr * - ^ £^ 1- 7 h 6 

— 141 



»lffl¥4-132818 (3) 

K-e * 5 J: U C -o X ^ O-e^ :t-'<-t-K 

3H 3 ©ft^t -fctltf, ^Tar2fl!>^Wi: 
5r > • Pt 7 ;J flBJcSS;? * - 

1 1 Ai^^t£5*air 1 I It tlT V> 5 . 

K D anr a u «x *ti-5i^-*;^^vhi3 

7- 1 5 i<ffl:*t ^>nT: 5 . r^O'^'-^r-y i 50 

fz% 1 «a 1 7^^L-r&«mA«s 1 sic^ifr 

«a2 1 *^LT«»7 T :/ 5 ic««*n. 
SI3«a2 2*^L-cn > ho-jl/AJ:^y h 2 3 

16 2 4 ^'^t -C^fi-fe y-i?- 1 I «0ffifiL3S:«aL(^ 1 



7 T > 5 -tjf > • 7 -r 4S J: 7 ^£ r W S . * 
•5>C 3 > h o -^i^ V h 2 3 li, Sff 6 ^tSl 2 
6 U r -C v->5i>::^-rry^l 6«>T-X 

■r -s c i: c -t -st:> -r ^ > 3 > X -r ?• I 6 

h 2 3 Ji«iaiA^H«liO«}ftl^&^Sl^'r«. 

^ t£ ^ ■& Y 5^— y£/w>X-rt^^l 6 5>T-^fi9 

ie9=-© 0 r ^ ic ftfl: L o eia^ 

B8't*'2r>hL. 0 l^jSl F^"?? * S 5 

Lioir^SiHJ L^:: J: -3 tettiBtailHl 



t*Ba¥4-132818 (4) 

£/a>X-rtf^l 60:r>-:r7 

s**5*^t. i > s; > 3 *<^-'*'- ^ 
it-r*^;*ic. r # 4 -XT' r # 8 ®« 

xf^ r # 1 3 r >^ -r 

a*3 05^jart«wT»>Tw.t f*-> 

^Sad<3 0^£lf*3T-*«3&^S*^*^-t o-r. »*3 
±IS:fe -5 > )• tts .Tw>T«.i: 

hcDv-tr^ h tiff ^iitjittti*. t"*Lfo^, aiiaiif 

fcfeft^lciJi^r^ I*- - ^ r >r -y h 6 

*<Sfe C ^ 1- W> t«:S O ^*KCD ^ * n S <D * 



it • «lKUa^5fr^#3 0 C < . 3 0 fJ-Jart^CTw 

Lfc*<-3T. -a > V 3 ^<?lL * ti-^W^-^ 

# 1 3)*«||fT*n*. 

— ::ir^ xf-v:r#3tf. fl^3 o ^JEirtic t«"^ 

«Ib7 r > 5 Jfirfjt (YE S) 

n i: -:> /;i t Xf^ V -> X cnui-sT'^ 

9-X7^Tr7^#l 3)^SiB«-r^, 



IJia ¥4-132818 (5) 

Xf- y 4 T?{i?&«I*a«Tw*<«»7 T > 
fPlb&fltT«.J; Oi«t^ir^Si^i&<tt:«*^-. xxv 

»C«-:^p-r, T%> T S Tif<Tw,T? 

4HO^^*0'?ib:S. 
Tw>T«,-eAtLtf(Xr-r:?'il?4'eYES>^ 

T»< Tw.-c*ntfcxf^ » r# 4 -r N o*^-px 

•f y # 5 Y E S). »*ff:?CX7^ ^ r # 8 A< 

T wi ^ T »s T wi"e **i{XCx f- 4 -e N o 

j^ox^y 5 -CNO)^ *ioJiXf^vr»6 

ittoXiSO. Xf^-y:?*#9-Xr-vr<tl 3A<, 
r # 4 — X-r r r# 8 icJtiC LT 



^ia¥4-132818 (6) 

c •?^iP5!^tt> I - e.«*. 2 Jc.>2/>J^- 
6 y 7 -^^tt^k^tliai 

8 - ^^fii^K 0 aiw^ 1 I i 

9 ...,<i7 _ ^ > X ^ , 2 3 — > h a — A'^ 





